Abstract-Along with the development of Internet, Geoinformation Sharing and Open GIS are of increasing importance for GIS application fields. Spatial Information Grid (SIG) is the fundamental application of Grid technology in spatial information application service domain. This paper presents a pilot platform for Resource and Environment Geo-information Sharing for Southwestern China based on Web Services, .NET, OGC, Web GIS and SIG is constructed. The architecture in the pilot platform consists of 3 tiers: application layer, service layer and resource layer. Via the pilot platform, distributed heterogeneous geo-information, software and hardware resource from four provinces and one municipality in Southwestern China is integrated.
Introduction
Geospatial data is the major type of data that human beings have collected. Geospatial data and information are significantly different from those in other disciplines. How to effectively, wisely, and easily use the geospatial data is the key information technology issue that we have to solve.
Along with the development of Internet, Geo-information Sharing and Open GIS are of increasing importance. Grid technology is developed for general sharing of computational resources and not aware of the specialty of geospatial data. Spatial Information Grid (SIG) is the fundamental application of Grid technology in spatial information application service domain. This paper presents a pilot platform for Resource and Environment Geo-information Sharing Architecture for the Southwestern China based on Web Services, Open GIS, Spatial Information Grid and OGSI.Net.
In [1] , Open GIS Consortium (OGC) thinks that Interoperability is the "capability to communicate, execute programs, or transfer data among various functional units in a manner that requires the user to have little or no knowledge of the unique characteristics of those units. In [2] , [3] and [4] , the term "Grid" was coined in the mid1990s to denote a proposed distributed computing infrastructure for advanced science and engineering. "Grid" computing has emerged as an important new field, distinguished from conventional distributed computing by its focus on large-scale resource sharing, innovative applications. The concept of the "SIG" (spatial information grid) which was put forward based on the grid computing, is the fundamental plan and useful tool to construct the Geoinformation sharing. SIG is an intelligent information platform which is built based on the current spatial information infrastructure and spatial information network protocol specification and from which the user can obtain the common spatial information services conveniently. Building on both Grid and Web Services technologies, the Open Grid Services Infrastructure (OGSI) defines mechanisms for creating, managing, and exchanging information among entities called Grid services. In a word, a Grid Service is a Web Service that conforms to a set of conventions (interfaces and behaviors) that define how a client interacts with a Grid Service.
Web Services address the discovery and invocation of persistent services, and offer a powerful application-toapplication integration framework. Web Services miss state management, global service naming, reference resolution and common behaviors and semantics defined for services by some interface description language. Web Services are stateless. In contrast, Grid Services are stateful Web Services. Grid Services are the glue that transforms a collection of distributed, independent resources into a coherent computation, storage, and collaboration fabric. They provide uniform mechanisms for user authentication and authorization, accounting, resource access, data transfer, system monitoring, and resource management. Grid Services make it possible for users, applications, and tools to discover and use disparate resources in coordinated ways.
The basic design of OGSI.NET is to have a container entity that "holds" all the service instances running on a host. The container process consists of a collection of Application Domains (or AppDomains), Microsoft's mechanism for intraprocess memory protection. Each service instance executes in its own AppDomain and there is one additional domain for the container's logic (some dispatching and message processing functionality).
A client makes a request on the OGSI.NET architecture by sending a message to the IIS web server. In order to support arbitrary names for grid services, OGSI.NET uses an ISAPI filter to intercept requests at an early stage in the IIS request chain. This filter re-writes the request so that IIS will dispatch it to OGSI.NET's ASP.NET HttpHandler. This HttpHandler dispatches the request to the OGSI.NET container. The container process has a thread pool and each IIS request causes one of the container process' threads to execute the dispatcher. The dispatcher determines which service instance should get the request and transfers execution of that thread to an object in the appropriate AppDomain.
Framework of the resource and environment Geoinformation sharing architecture
The Resource and Environment Geo-information Sharing Architecture for the Southwestern China based on GRID presented in this paper integrates distributed heterogeneous geo-information, software and hardware resource from four provinces and one municipality in the Southwestern China. 
System platform architecture
The architecture in the pilot platform consists of 3 tiers (see figure 1 ): application layer, service layer and resource layer.
The resource layer includes storage resource-multiple spatial databases which provide geodata (base map database, special map database, etc.), various GIS softwares (ArcIMS, ArcMap, etc.), and disposal equipment (such as computers).
The resources are connected via facilities of Internet or wireless communication. The service layer, which builds on the resource layer, provides a management platform of integrative spatial information, and comprises system services and special services.
The application layer can request Grid Services of geodata or functions and browse maps via uniform user interface.
The service layer of the sharing architecture
The service layer is the core layer of the Resource and Environment Geo-information Sharing Architecture based on GRID. The system Grid Services in the service layer, manage and maintenance the sharing platform. They are composed of resource management service, security service, task scheduling service, monitoring service and payment service. The special Grid Services include geodata services and GIS processing services.
The system Grid Services.
The resource management service is in charge of registering spatial information services and spatial data services to the registry center, and managing the services. The registry center is divided into three levels that constitute a structure of an index tree. The structure of an index tree facilitates to register, discover, update, and dispose the register information. The root node is the main register center, which is the first level register center. Resources are registered in the leaf nodes, and the junior register centers are registered in other nodes. The user interface of the register service is showed in figure 2 . A user can list all services registered in the register center, and then select the service. The monitoring service monitors the status of Grid nodes and GIS processing services. If the status of the registered service is changed, the monitoring service notifies the registry service to update the status. The method can ensure that the services in registry centers are exact and real-time.
The security service is in charge of the security of the sharing platform. It provides two aspects security: one is access control service, which ensures that unlawful users can not access the resources in the sharing platform; the other is communication security service, which encrypts and decrypts transmitted data and implements digital signature.
2.2.2.
The special Grid services. The special Grid Services include geodata services, meta-data services and GIS processing services (see figure 3) . The geodata services access heterogeneous distributed database, and implement the geodata and meta-data sharing. The GIS function services invoke OGC-compliant services, such as Web Map Service, Web Feature Service, and Web Coverage Service, and share the Internet Map Services that run in distributed grid node. The meta-data services, as an assistance of geodata services, publish, find and manage meta-data. 
Conclusions
This platform provides integrated spatial information and applications for users with the technology of Spatial Information Grid and the Grid platform of OGSI.NET. In this platform, users can access spatial information resource through uniform interface.
The interoperation of heterogeneous GIS is implemented in the Resource and Environment Geo-information Sharing Architecture for the Southwestern China. Via uniform user interface, web users can take advantage of geo-data and function provided by various Web GISs. However, there are some problems that ought to be further solved, such as the security of the access to spatial databases, the management of the Geo-information service lifecycle, and etc.
